Objectives: To investigate the effect of physician gender on consultation length in UK hospital outpatient clinics and compare this, through meta-analysis, with previous studies outside the UK. Design: Observational data on clinic times were analysed and findings were combined in a meta-analysis with existing studies investigating the effect of physician gender on consultation length. Setting: UK hospital practice. Participants: A total of 174 observations of outpatient consultations with 10 hospital specialists (consultants) from different specialties in two UK hospital trusts. Main outcome measures: Clinic times were recorded and analysis of consultation length was undertaken with physician gender as a covariate. Data were then synthesised through meta-analysis with 10 existing studies in this field. Results: No statistically significant difference was found in the length of consultations for male and female doctors in these UK hospital settings. When pooled with existing studies, consultations with women doctors were found to be approximately two minutes longer than with men (p ¼ 0.01). Conclusions: Findings from this analysis of clinic consultations in the UK National Health Service do not support previous studies, which were undertaken predominantly in North America and primary care settings. Overall, metaanalysis suggests doctors' gender may influence consultation length. Gender differences in communication should be considered in training clinicians and in overall clinical practice.
Introduction
Healthcare providers and policy makers are increasingly concerned with securing improvements in productivity of the healthcare workforce, in an international climate of fiscal austerity and increasing demand for healthcare. 1 Gender differences in the activity rates of hospital consultants in the UK 2 and Canada 3 highlight the need for research that explores potential sources of variations in doctors' productivity, particularly given increasing numbers of women entering the medical workforce.
Several studies have been undertaken to explore the effect of doctors' gender on communication that takes place during medical consultations, with findings suggesting that female doctors engage in a range of communication styles that may be associated with longer consultation times, including a more 'partnership building' approach which encompasses behaviours such as encouragement, reassurance, lowered dominance and positive talk. [4] [5] [6] [7] [8] [9] [10] [11] [12] In a recent systematic review, the effect of doctors' gender on consultation times was explored using meta-analysis to pool results across 10 studies in this field. Results indicated that female doctors spend over two minutes longer per consultation compared to male doctors. 4 These findings are based largely on studies in settings outside the UK (9/10) and in primary care (7/10) and, to the authors' knowledge, there is currently no research exploring the effect of gender on consultation length in a UK hospital setting.
This study aimed to address this gap in the literature by analysing the effect of doctors' gender on consultation length using observations undertaken as part of a larger qualitative exploration of the working lives of hospital consultants in England. These findings are synthesised with findings from existing studies 4 using meta-analysis.
Methods
The study was carried out in two stages, first analysing gender differences in hospital outpatient clinic consultation times and then pooling findings with existing studies to obtain a combined estimate of the effect of physician gender on consultation length.
Analysis of observed time data from clinic consultations
Consultation length data were collected as part of a qualitative observational study which explored gender differences in hospital consultants' working lives, including interactions with patients. Consultation length was recorded by non-participant observers using wristwatches during outpatient clinic consultations with 10 hospital consultants (four men and six women) in two National Health Service (NHS) hospital trusts in the north of England. A range of both medical and surgical specialties were included (general medicine, general surgery, oncology, ophthalmology and palliative care). Owing to the small number of consultants in each specialty these were grouped into the following categories for the purpose of summarising the data: medicine, surgery or oncology. A separate category for oncology was deemed necessary as these consultations were considerably longer in length.
NHS research ethics committee approval (10/ H0401/76) and university departmental research ethics committee approval were obtained for this study.
Descriptive statistics were used to explore the mean consultation length for male and female consultants and by specialty. Consultation length by consultant was also described in order to explore the variation across the sample. Robust standard errors (Huber-White sandwich estimator) regression models were used to explore the effect of doctors' gender on consultation length as implemented in Stata version 13 (StataCorp, College Station, TX, USA). The individual consultation was used as the unit of analysis but the standard errors were adjusted to account for the potential clustering by consultant. Standard statistical tests make the assumption that individuals are independent of one another. In this analysis, the data were naturally ordered by consultant (i.e. not independent of one another), hence this needed to be taken into account in the analysis. 13, 14 Synthesising observational data with existing studies Findings from this analysis were then synthesised with results from previous studies in this field. A systematic review 4 identified 10 existing studies [5] [6] [7] 11, [15] [16] [17] [18] [19] [20] from which similar data were available. This review assessed the effect of physician gender on communication during medical consultations, including various domains such as psychosocial communication style and consultation length. Seven electronic databases were searched with no date or language restrictions (MEDLINE, PsychINFO, EMBASE, CINAHL, Health Management Information Consortium, Web of Science and ASSIA). Studies were included that presented interpretable primary data; studied physicians and actual patients; measured communication using neutral observers, audiotape or videotape; and tested for an association between physicians' gender and at least one interpretable communication variable. Studies using physician reported length of consultation were excluded, as were studies of psychiatric consultations or those involving medical students and simulated patients. Therefore, the observational time data, collected in stage one of this study, were eligible for combining with these existing studies. Database search strategies can be found in Appendix 1 (available online as Supplementary material) and full details of this search and search results can be found in the original article. 4 The results from the analysis of observational clinic data on consultation length from stage one of this study were synthesised with these existing study results using a random effects meta-analysis. The degree of heterogeneity across studies was assessed using 2 and I 2 tests. 21 All analyses were conducted in Stata version 13 (StataCorp, College Station, TX, USA), using the metan command.
Results

Consultation length in UK hospital outpatient clinics
In total, 174 patient consultation times were recorded (63 with male doctors and 111 with female doctors). Hospital outpatient consultations with male doctors in this study were slightly longer than for female consultants, although this difference was small (mean [SD]: 12.51 mins [6.09] and 11.86 mins [6.01], respectively) ( Table 1 ). Visit length varied by specialty, with oncologists holding the longest consultations and surgeons the shortest ( Table 1 ). The variability in consultation length across participants is demonstrated in Table 2 .
When including gender in a regression model to assess the relationship between these variables and length of clinic consultations, gender does not appear to be a predictor of consultation length in these observations (p ¼ 0.71) ( Table 1) .
Synthesis with existing studies
When combined with the results from existing studies, a statistically significant difference in the length of consultation for male and female doctors remained (coefficient ¼ 1.95; 95% CIs 0.44 to 3.46 and P ¼ 0.01). The forest plot (Figure 1 
Discussion
This is the first study that has measured gender differences in the length of hospital consultants' outpatient clinic consultations in a UK setting.
Although the sample size of this study was small as it formed part of an in-depth qualitative study, the findings demonstrate a need for further research in this field as they are not entirely consistent with existing evidence. This may be of particular benefit as this study took place in a different setting to many others in this field.
When synthesising the observational data collected here with existing studies in this field, a slightly smaller estimate of effect is generated to that which has previously been found, 4 owing to the lack of statistically significant gender difference found in the present 23 suggest, a difference of two minutes per consultation could result in an extra hour of work at the end of a busy day. The results of this meta-analysis should be interpreted with caution, as the previous review of the quality of existing studies in this field has shown that these studies are generally small and tend to lack rigorous research methods. 4 For example, the 10 existing studies in this field have a median sample size of only 27 doctors (IQR: 17 to 49.5) and, given the small sample size, are often unable to control for important confounding variables. High variability in study findings and heterogeneity is also a problem, as demonstrated in Figure 1 . This may relate to the variability in study methods, practice settings, patient groups, and doctor characteristics, such as years of experience, in these studies.
Strengths and limitations
The main limitation of this study is the small sample size of doctors as, although these findings are based on 174 observations of consultation length, they may not be generalisable to wider samples of doctors. Further, this study was not powered to detect a prespecified effect size and hence, there may have been too few doctors measured in order to detect a statistically significant difference should one exist. Small sample sizes are also a common problem of existing research in this field and this limits the ability to control for potential confounders, such as specialty, which was not appropriate in this analysis due to the small number of clusters.
We chose to adjust for the potential clustering within consultant using robust standard errors. There are a number of different ways in which the analysis could have been performed, for example using cluster summary statistics, general estimating equations, or multilevel modelling. We chose to use robust standard errors as we were interested in a cluster level covariate. Given the small number of consultants included in the analysis we checked the robustness of the findings using a bootstrap-based improvement 24 and the results were comparable. Weighted mean difference (95% CI) in time (min)
We also checked for consistency of results using model-based approaches to the analysis, with and without corrections for small sample sizes. 25 All models produced estimates in the same direction but the magnitude of effect was different depending on which analysis was undertaken. Further research is required to explore the most appropriate method of analysis when exploring cluster level covariates with a small number of clusters. A further potential weakness of this study may be the method of measuring time, which was done with wrist watches rather than stopwatches, which would provide more accurate measurement. The use of stopwatches in the present study was considered too intrusive as they could have potentially altered consultants' behaviours and interactions with patients.
Conclusions
This study reports gender differences in clinic consultation lengths for the first time in a UK hospital setting. Further research is warranted in a larger sample of UK hospital doctors. In future studies it is important to consider adjusting for potential confounding variables when measuring gender differences in length of consultations such as specialty and patient gender. 26 In the UK hospital setting, healthcare organisations may wish to consider other potential sources of variability in consultation times, as there was a wide range of times recorded during observations. For example, the streamlining of processes that surround the medical consultation, such as note making or completion of diagnostic tests which appeared to influence the total time spent per patient in observations in this study, may result in variations in consultation length.
Although no gender difference was found in hospital consultants' length of clinic consultations in this UK setting, when considering the evidence base of studies internationally and in different settings, an overall gender effect does appear to exist, with women spending longer on patient consultations compared to men. This has implications for healthcare organisations internationally in terms of the doctors' productivity, particularly as the gender composition of the medical workforce rapidly approaches parity. Ethical approval: NHS research ethics committee approval (10/H0401/76) and university departmental research ethics committee approval were obtained for this study.
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